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During anodizing of aluminum considerable hea
is produced mainly by Joule heding of the dedrode.
Sincethe oxide formation mechanism is dependent on the
thermal conditi ons, a temperature incresse an influence
the anodic film charaderistics. Eledrolyte agitation
during the processplays an important role in distributing
and removing this hea. In awall-jet eledrode reador, the
anodizing processis gudied under controll ed convedion.
Figure 1 isaschematic diagram of the wall-jet eledrode
reador cdl and hydrodynamic flow pattern[1]. The
sampl e holder is equipped with five thermocouples to
continuously monitor the locd eledrode temperature.
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Figurel: Wall-jet cdl and hydrodynamic flow pattern [1].

DC- and AC-anodizing are performed in 20 wt
% sulfuric add at different temperatures and current
densities. For different jet flow conditions the locd oxide
thicknessis measured with a cdibrated EDX-method.

A clea influence of convedion is observed on
the anodic film thickness distribution, as demonstrated in
Figure 2, and can be crrelated with a norruniform
temperature distribution.

520

—~ 4A/dm-jet0] |

500
480 1 = 4A/dm-jett | |
£ — 4A/dm>-jet2
£460 =4 N
8440 1 b
£420 S — e X
] ]
E400 | P N Nﬁ
o \
T 380 N
© 360 V( \
340 1
}
320 |
20 15 10 5 0 5 10 15 20

distance from centre of sample (mm)

Figure 2: Film thickness distribution for DC-anodizing in
20wt % H,S0O, at 25°C for 4 A/dm2 and 20sin awall-jet
eledrode reador for different jet flow conditions.

At higher locd eledrode temperature, the anodic film

grows thicker. The higher the locd temperature, the
stronger the field-assisted oxide dissolution, and hence -to
restore anodizing equili brium- the higher the locd current
density, leading to increased locd film thickness [2].

For high current densities (>8A/dm?2 DC) locd
aberrant eledrode phenomena are observed and
acompanied by high locd temperature peks. While for
DC-anodizing these phenomena, occurring during the
initial period d anodizing and resultingin asingular
thicker oxide spat on the dedrode, are of temporary
nature, for AC-anodizing at high current density, burning
phenomena commence after a cetain period o time and
lead to fatal, mechanicd film disruption.

An influenceof convedion is also olserved on
the boundary conditi ons between AC-anodizing and AC-
cleaning; the latter being an aluminum etching process
[3,4]. These observations have serious implicaions
towards continuous high speed anodizing at high
eledrolyte temperature.

The dedrochemicd processmodeling tool
Miotras developed by EISyCa has been used to determine
thelocd hea transfer coefficients for different wall-jet
flow rates on the dedrode surfaceduring steady-state
anodizing, as shown in Figure 3. These simulations
include the cdculation of the dedrolyte flow profil e, the
eledricd potential, the current density and the
temperature in the reacdor and in the duminum. The
eff ects of convedive hea transport and hea conduction in
the dedrolyte, hea conduction in the duminum and the
hea generated by the anodizing processon the current
density distribution along the dedrode surface can be
determined.
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Figure 3: Locd hea transfer coefficients for steady-state
DC-anodizing in awall-jet eledrode reador for different
jet flow Reynolds numbers.
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